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实验方法  鼠源性肝癌细胞 H22，用注射器将其打入 BALB/c 雄性小鼠肝脏内，
建立小鼠原位模型，手术 10 天后断颈处死小鼠。在细胞实验中，通过流式分选
技术分选模型小鼠脾脏中 MDSC 细胞，GA 处理 MDSC 24 小时后，流式检测
MDSC 精氨酸代谢酶 1（Arg-1）、诱导型一氧化氮合酶（iNOS）及活性氧（ROS）




结果  构建小鼠原位肝癌模型并从脾脏中成功分选出 MDSC；在细胞实验中，
GA 均能下调 MDSC 中 Arg-1、iNOS 和 ROS 的表达；MDSC 能抑制 T 细胞的增
殖，经 GA 处理 MDSC 后，其能明显抑制 T 细胞增殖。在动物实验中，虽然 GA
组较模型组脾脏和肿瘤中 MDSC 及其亚型的表达均明显上调，但 MDSC 功能中
Arg-1、iNOS 和 ROS 的表达是下调的。同时 GA 组中 NK 细胞的表达较模型组
明显升高。 
结论  体内外实验均表明，GA 能明显下调 MDSC 功能中 Arg-1、iNOS 和 ROS
的表达，同时 GA 能上调小鼠原位移植肝癌模型中 NK 细胞的表达，这为后面研





























































Aims Hepatocellular Carcinoma (HCC) is one of the most common.malignant tumors 
in China.Now the study on the immune prevention and treatment of HCChas become 
increasingly important. Researches have been found that MDSC play a role in tumor 
associated immune suppression. To investigate the effect of 18β-glycyrrhetinic acid 
on inhibiting the function of the  MDSC in vitro and in vivo.To provide theoretical 
and experimental evidences for exploring 18β-glycyrrhetinicacid on prevention and 
therapy of liver cancer. 
Methods The murine hepatic cancer H22 were implanted on the back of BALB/cmice 
to establish the orthotopic liver tumor transplantation model. Then the mice were 
sacrificedin 10 days for anatomy. Spleens from tumor bearing mice were collected for 
study. In vitro, the splenocytes were isolated from spleen, stained with CD11b and 
Gr-1and then sorted by flow cytometry. MDSC was treated with 18β-glycyrrhetinic 
acid. The expression of arginase-1(Arg-1), inducible nitricoxide synthase (iNOS)and 
reactive oxygen species (ROS) of isolated MDSC were detected by flow cytometry. In 
vivo, mouse models of H22 hepatoma were prepared. After three weeks, mice were 
sacrificed; the tumors were excised and weighed. The expression of VEGF was 
detected. 
Results MDSC was treated with 18β-glycyrrhetinic acid, it express low levels of 
Arg-1, iNOS and ROS. 18β-glycyrrhetinic acid could reverse MDSC-mediated 
immunosuppression by decreasing T-cell proliferation. Moreover, 18β-glycyrrhetinic 
acid could inhibit tumor growth.and creates an immunopotentiating microenvironment 















Conclusions 18β-glycyrrhetinic acid may contribute to the restoration of 
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2.1  MDSC 的生物学特征及亚群 






















( Arginase-1, Arg-1)和诱导型一氧化氮合成酶( Inducible nitricoxide synthasw, 
iNOS)密切相关。MDSC通过产生的ROS通过过氧亚硝酸盐( ONOO-) 途径来消耗
L-精氨酸， 进而来抑制机体免疫反应而发挥作用。大量实验表明，当MDSC转
移到癌周后，在缺氧诱导因子-1 (HIF-1A) 诱导下迅速上调Arg-1、iNOS 的表达，
同时下调ROS表达，分化成相关的巨噬细胞(Tumor-associated macrophages, 
TAM) ，它能对机体免疫具有抑制作用[10]。 











MDSC 的聚集和激活[14] 。 
2.4  MDSC 对肿瘤免疫的影响 
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